Ouabain-inhibiting activity of aldosterone antagonists.
It has been suggested that endogenous substances (known as ouabain-like factors, OLF), secreted from the central nervous system in response to salt and water retention, inhibit the cell membrane Na+/K+ pump in the renal tubules and reduce sodium reabsorption. However, by also acting upon vascular smooth muscle cells, they may induce cell Na+ and Ca++ accumulation, vasoconstriction and systemic hypertension. Recently, an endogenous Na+/K+ pump inhibitor was isolated from human plasma; this inhibitor is indistinguishable from the cardiac glycoside ouabain based on biochemical and immunological criteria. Its plasma concentration is close to the therapeutic range for ouabain (around 0.4 nmol/L). Since plant ouabain promotes natriuresis, vasoconstriction, and hypertension; endogenous ouabain may therefore control extracellular fluid volume and blood pressure. The highest plasma concentrations of endogenous ouabain and OLF were found in congestive heart failure, aldosterone producing adenoma, human and animal models of volume expanded hypertension (reduced renal mass and DOCA-salt hypertension), and in Milan hypertensive rats (MHS). Aldosterone antagonists (canrenone and canrenoate) exert both agonist and antagonist effects on the digitalis receptor site of the Na+/K+ pump. They are effective antihypertensive agents in animal models of hypertension sustained by OLF (reduced renal mass-Na+ and DOCA-salt hypertension in rats). Moreover, in a subgroup of essential hypertensives, 4 weeks of canrenoate administration reduced blood pressure, heightened red blood cell Na+/K+ pump activity, and antagonized ouabain-induced vasoconstriction. None of these effects was seen in the other hypertensives. These data suggest that aldosterone antagonists stimulate the Na+/K+ pump inhibited by endogenous ouabain and exert their antihypertensive action at least in part through this mechanism.